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RESULTS SUMMARY
ABSTRACT
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Male spiders are attracted to silk (sericophily) from unmated adult females.
Detection of female silk induces localized searching behavior and male courtship
displays but sericophily may occur in other contexts as well. Both males and
females show genitalic development two instars prior to maturity and both sexes
produce dragline silk as late-instar juveniles and adults. It is unclear if adolescent
male and female spiders show sex-specific attraction to each other’s silk or if adult
females are responsive to silk from adult or subadult males. We tested whether
subadult male and female spiders were attracted to silk from conspecific subadult
or adult males and females. We also tested adult male and female responses to
silk from adult and subadults of the same or opposite sex. Using a 7x 4 design (28
unique treatments), we tested subadult and adult male and female attraction or
repellency to pairs of silk substrates or no silk in the following seven treatment pair
combinations (1) adult male/adult female, (2) adult female/blank, (3) adult
male/blank, (4) subadult male/subadult female, (5) subadult female/blank, (6)
subadult male/blank, (7) blank/blank. For each spider, we measured time on each
substrate within each pair over one hour. We found that adult male spiders were
significantly attracted to female silk and avoided male silk while adult females were
indifferent to silk from adult males and actively avoided silk from subadult males.
Subadult females showed no responses to silk from males or females of any age
class but subadult males showed attraction to silk from adult females and
avoidance of silk from adult males. Collectively these results show that silk-
mediated communication can occur prior to sexual maturity and that silk can serve
as a repellent as well as an attractant depending on the sex and age of the
spider.
INTRODUCTION
QUESTIONS
• Are subadult wolf spiders attracted to 
silk of the opposite sex?
• Can silk be both an attractant and a 
repellent?
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Figure 1. Adult male choice of silk
substrates as measured by time on
each side. Males showed significant
attraction to female silk (1A, 1B) and
significant avoidance of adult male silk
(1C) but showed no preference for
any other substrates (1D, 1E, 1F, 1G)
Figure 2. Adult female choice of
silk as measured by time on each
side. Females showed significant
avoidance of subadult males (2D,
2F) but showed no preference for
any other substrates (2A, 2B, 2C,
2E, 2G)
Figure 4. Subadult male choice of
silk substrates as measured by
time on each side. Males showed
preference for adult females (4A,
4B) but showed no preference for
any other substrate (4C, 4D, 4E, 4F,
4G)
• Pardosa milvina silk attracts and repels
conspecific spiders depending on the spider sex
and age
• Adult females showed significant avoidance of subadult males
• Adult males showed attraction to adult females and avoidance
of adult males​
• Subadult males showed attraction to adult females​
• Subadult females are indifferent to conspecific silk
Male attraction to adult female silk begins before sexual maturity. Subadult
males may be responding to adult female silk to maximize favorable mating
opportunities when reaching adulthood; however, the possible adaptive value
of this behavior may be mitigated by adult females actively avoiding
subadult male silk. Females may avoid subadult males if these males engage
in harassing behavior that compromises foraging efficiency or increases
predation risk, but systematic study of subadult male and adult female
interactions have yet to be done. Adult males can show aggression toward
each other when in the presence of an unmated female but male avoidance of
adult male silk is consistent with scramble rather than contest competition. Our
study suggests that sex-specific behaviors that have implications in the context
of reproduction can arise before sexual maturity and may have important
implications for our understanding of sexual communication.
Silk substrate choice treatments
• Four age and sex classes were tested for response to different silk stimulus pairs (adult males,
adult females, subadult males, and subadult females, n=6-16, 28 treatment pair combinations, 56
substrates, N=544 hours of observation.
• Seven silk stimulus pairs were used including a double blank treatment (not shown above). Each
spider used as a substrate stimulus was under a transparent half-moon container within a 14.2
cm wide 3cm high petri dish for 24 hours (above). Stimulus spiders were then removed prior to
subject testing.
Test substrates
• Test subjects were introduced to one of
seven stimulus substrate pairs under a
clear plastic vial (below)
• After 1-minute acclimation period, test
spiders were permitted to move across
paired substrates for one hour and their
time on each substrate type was
recorded.
Measuring and collecting data
• Time on a substrate was measured by using an automated digital tracking system
(EthoVision 7) and a video camera. Red lines below indicate all locations of the spider
over one hour.
• Spider time on each substrate type was recorded for an hour. All treatment positions
and sides were rotated to control for position bias.
• Six test subjects were tracked simultaneously with visual barriers between petri dishes
(see photo far left)
Silk is an important medium for chemical communication in wolf spiders
where it can be used in prey detection (Persons & Rypstra, 2000), predator
avoidance (Persons et al.2002), aggressive interactions (Hoefler et al. 2009),
and sexual communication (Schulz, 2004). Adult female wolf spiders produce
pheromone-laden dragline silk as they move through their environment. This
silk provides adult males information about a females’ location, condition, and
mating status (Rypstra et al. 2003). Silk from adult females not only attracts
adult males, but also induces localized searching and courtship displays
(Rypstra et al. 2009). Males of the wolf spider, Pardosa milvina, show strong
preference for virgin females since females are unlikely to mate more than
once (Rypstra et al. 2003). Both male and female wolf spiders show genitalic
development approximately two instars prior to reaching sexual maturity but it
remains unknown if subadult males and females show sex-specific responses
to each other’s silk. Subadult males that can discriminate between male and
female silk or silk from adults or subadults may benefit by migrating to areas
with favorable sex ratios just as they reach sexual maturity. Leonard and
Morse (2005) found that adult male crab spiders follow silk from adult females
and juvenile females of their own species over other species and that
subadult males followed adult males rather than adult female silk draglines. In
a different study by Anderson and Morse (2001), it was found that only 15% of
penultimate males followed the dragline of adult females, which is significantly
lower than the 67% of adult males that did so. We measured the degree to
which adult and subadult male and female Pardosa milvina wolf spiders show
attraction (sericophily) or avoidance of silk of conspecifics and whether silk-
mediated sexual communication in this species occurs prior to sexual
maturity.
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Figure 3. Subadult female choice of
silk substrates as measured by time
on each side. Females showed no
preference for any substrates.
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